ducts/alveoli, and areas of organizing pneumonia. In addition, the clinical manifestations of bronchiolitis obliterans and bronchiolitis obliterans organizing pneumonia are We report an 8-year-old boy who developed cough and respiratory failure 7 months after bone marrow transquite distinct. Patients with bronchiolitis obliterans organizing pneumonia report dyspnoea, and late inspiratory plantation (BMT) coinciding with the onset of chronic graft-versus-host disease (GVHD). Lung function data, crackles are present on physical examination. They have abnormal gas exchange and show a restrictive lung function imaging studies, lung biopsy and bronchoalveolar lavage were consistent with the diagnosis of bronchiolitis pattern. The chest radiograph in bronchiolitis obliterans organizing pneumonia often shows patchy areas of consoliobliterans organizing pneumonia. While this has been reported in association with chronic graft-versus-host dation. In contrast to bronchiolitis obliterans, bronchiolitis obliterans organizing pneumonia has a fair to excellent disease in one adult case previously, we report the simultaneous occurrence of BOOP and chronic GVHD in prognosis on steroid therapy.
Recently, bronchiolitis obliterans organizing pneumonia a child after bone marrow transplantation for the first time.
has also been reported after bone marrow transplantation. 3 Since patients with bronchiolitis obliterans organizing Keywords: bone marrow transplantation; children; interstitial pneumonia pneumonia usually present with multiple pulmonary infiltrates resembling an infectious process, it may be underrecognized after marrow transplantation. However, if a definitive diagnosis of bronchiolitis obliterans organizing There has been extensive progress in clinical bone marrow pneumonia can be established, treatment with prednisolone transplantation over the last decade. Long-term relapse-free may reduce the morbidity and mortality usually associated survival is now a reality for many children, so that late with this syndrome. sequelae like pulmonary complications are becoming a sig-A number of reports indicate an association of chronic nificant cause for morbidity and mortality.
1 While infec-GVHD with various pulmonary pathologies such as tious processes are a major source of these complications in bronchiolitis obliterans. [4] [5] [6] While there is one reported adult the early post-transplant period, non-infectious pulmonary case with bronchiolitis obliterans organizing pneumonia in disorders have been described later, predominantly in connection with chronic GVHD, a previous report about patients with chronic graft-versus-host disease (GVHD).
three children with bronchiolitis obliterans organizing Bronchiolitis obliterans organizing pneumonia, also pneumonia showed no such association. 7, 8 We report a termed cryptogenic organizing pneumonia, is a clinicochild who developed bronchiolitis obliterans organizing pathologic syndrome distinct from bronchiolitis obliterans pneumonia coinciding with chronic GVHD. and was first described by Epler et prophylaxis he received methotrexate 15 mg/m 2 body sur-face on day ϩ1 and 10 mg/m 2 body surface on day ϩ3, elevated percentage of HLA-DRϩ T cells (60%) with a low CD4/CD4 ratio (0.3). ϩ6 and ϩ11. His initial course was complicated by grade I acute GVHD of the skin on day ϩ20 and by grade II The patient received a methylprednisolone pulse (10 mg/kg i.v. on 3 consecutive days) and was placed on acute GVHD of the gut and liver by day ϩ41 which resolved with methylprednisolone. At the same time a posioral steroids 1 mg/kg tapered over the next 2 weeks. He responded within days with clinical and radiological tive cytomegalovirus (CMV)-PCR of peripheral blood revealed a cytomegalovirus infection which was treated improvement and on re-evaluation 2 weeks after the second i.v. methylprednisolone pulse (4 weeks after the first) he with gancyclovir and CMV-specific hyperimmunoglobulin.
The patient did well until day ϩ195 when he presented showed improvement of lung function with FEV 1 0.6 l/min (41% of predicted), VC 0.6 l/min (32% of predicted) and with a non-productive cough and shortness of breath. Chest examination was unremarkable. A chest X-ray showed TLC 1.19 l (48% of predicted). He had normal blood gas values at rest and showed only a slight lowering of oxygen some infiltrates in the right hilar region. CMV-PCR of peripheral blood was negative and there was no CMV-antigenesaturation (91%) after a 6 min walk (450 m). The radiological changes had completely resolved ( Figure 3) . Analysis mia detectable. He was placed on broad-spectrum antibiotics (TMP/SMZ), but within 3 weeks his respiratory of the BAL fluid showed 85% macrophages, 12% lymphocytes, 1% eosinophils and 2% neutrophils, but a reduced status deteriorated and he needed supplemental oxygen. He also developed a macular eczema starting with the lung CD4/CD8 ratio (0.04) with an elevated percentage of HLA-DRϩ T cells (77%). A regimen of i.v. methylprednisolone disease and skin biopsy showed evidence of chronic GVHD.
pulses once every 4 weeks (10 mg/kg on 3 consecutive days) and oral steroids (5 mg/day) given daily was instiHe was referred to our hospital and presented with dyspnoea at rest. A chest radiograph and lung-CT scan tuted. After 4 months therapy the patient is still doing well.
He has a normal lung function now with FEV 1 1.32 1 (89% revealed bilateral nodular patchy infiltrates (Figure 1 ). Lung function testing showed a FEV 1 of 0.37 l/min (25% of of predicted), VC 1.42 l (77% of predicted) and TLC 1.22 l (49% of predicted). The 12 min walk shows no decrease predicted), 9 VC 0.42 l/min (23% of predicted) and TLC of 1.04 l (42% of predicted). Carbon monoxide diffusion of oxygen saturation after 950 metres. The BAL cytology reveals normal differential cell counts with a normal capacity was not measured because lung volumes were too small, but a 6 min walk showed a lowered oxygen satu-CD4/CD8 ratio (0. in connection with GVHD in an adult patient following bone marrow transplantation, whereas Mathew and colleagues 8 could not show any evidence of GVHD in three reported children with bronchiolitis obliterans organizing pneumonia after bone marrow transplantation.
Our patient represents the first documented paediatric case with bronchiolitis obliterans organizing pneumonia and chronic GVHD. Since we found no infectious source, b the etiology remains unclear. The simultaneous appearance of chronic cutaneous GVHD and clinical signs of bronchiolitis obliterans organizing pneumonia is noteworthy. That the BAL-T lymphocytes consisted mainly of CD8 ϩ cells with an increased percentage of HLA-DRϩ T cells is of interest. A cytomegalovirus pneumonitis as one possible reason for this finding was excluded by cytology, CMV-PCR and culturing of lavage fluid. The proportion of CD8 ϩ cells is also frequently increased in patients following BMT irrespective of any pulmonary complication and a reduced CD4/CD8 ratio with an increase in CD8 ϩ cells is also found in bronchiolitis obliterans organizing pneumonia. 12, 13 Pulmonary GVHD could be another explanation for elevation of activated CD8 ϩ T cells, but to our knowledge no specific lymphocyte function test has so far been established to c prove this. While the definite pathogenesis of bronchiolitis development of bronchiolitis obliterans organizing pneuBronchiolitis obliterans with severe interstitial pneumonia, narrowing of the alveoli and focal disruption of granulation tissue in small air spaces monia in these patients. 13 Together with the prompt (PAS, original magnification ϫ 200).
response to immunosuppression, all these findings indicate bronchiolitis obliterans organizing pneumonia as a possible pulmonary manifestation of chronic GVHD in this child. organizing pneumonia, recently clarified by Epler et al 2 as distinct from bronchiolitis obliterans, has previously been There are three possible explanations for the high eosinophil count in the first BAL fluid without a peripheral blood reported following bone marrow transplantation.
The role of GVHD in the pathogenesis of various puleosinophilia in our patient. One explanation could be a drug reaction, because the child had recently been treated with monary pathologies after marrow transplantation is still a matter of debate. Since 1982 several manifestations of sulphonamides, which are known to cause pulmonary eosinophilia. A second possibility could be the diagnosis GVHD of the lung have been reported, including bronchiolitis obliterans, lymphocytic interstitial pneumonitis and of chronic eosinophilic pneumonia, but this was excluded by histological evaluation. This leaves the bronchiolitis pulmonary fibrosis. 4 plications, further diagnostic procedures including chest
